Phase transformation behaviors of the austenitic 301 stainless steel was studied under Fe ＋ , Ti ＋ and Ar ＋ ions implantation at room temperature with 100, 200 and 300 keV up to fluence of 1×10 21 ions/m 2 and the microstructures were observed by means of transmission electron microscopy (TEM). The plane and cross sectional observations of the implanted specimen showed that the induced phases due to implantation from the g matrix phase were identified as a′ martensite phases with the orientation relationship of (1˜10) a //(11˜1) g and [111] a //[011] g close to the Kurdjumov Sachs (K S). The ion implantation induced phases nucleated near the surface region and the depth position of the nucleation changed depending on the ion accelerating energy and ion species. It was also found that the induced marten sites phases nucleate under the influence of the stress distribution, which is introduced due to the concentration of implanted ions, especially due to the stress gradient caused by the corresponding concentration gradient.

